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A Case of Pseudoaldosteronism Induced by a Mouth Refresher Containing Licorice
To the Editor;
In August, 1995 a 69-year-old female was referred to our department because of hypertension with hypopotassemia.
On admission, her blood pressure was 206/90 mmHg. Under an oral administration of potassium (5.4 mEq/day), serum electrolyte data indicated hypernatremia (150 mEq/L) and hypopotassemia (2.9 mEq/L).
As shown in Table  1 , the plasma renin activity at rest was below normal (PRA, < 0.1 ng/ml/h), and did not increase after provocative stimuli. The plasma aldosterone concentration (PAC 2.3 ng/dl) and urinary aldosterone excretion (< 0.6 ,ug/day) were at the lower limit or below normal, respectively. The plasma and urinary levels of various corticosteroids were all within the normal range. Computed tomographies of the head and abdomen, and also the adrenal 131I-adosterol scintigram showed no abnormal findings.
Our close examination of the patient's history only revealed that she had been taking 30-50 granules of Jintan (Morishita Jintan Co., Osaka, Japan) almost every day for the past 40 years. Jintan, a mouth refresher popular among the Japanese, consists of licorice, cinnamon, ginger, and other spices. Since one granule of Jintan contains 5.1 mg of licorice which corresponds to 0.2 mg of glycyrrhizic acid (GA), it was estimated that our patient had been ingesting 6-10 mg of GA per day. She was advised to stop ingesting Jintan in July, 1995. Cessation of the Jintan ingestion together with spironolactone administration gradually led to the normalization of blood pressure and serum potassium. Concurrently, in November, 1995, four months after cessation of the Jintan ingestion, all the biochemical markers and also blood pressure examined were within the normal range even without any therapy. Licorice, or glycyrrhiza extract, is widely used as a flavoring agent, or for the treatment of chronic liver or gastric ulcer diseases, and it is well known that an injudicious use of GA may occasionally lead to pseudoaldosteronism.
However, pseudoalsosteronism is rarely caused by such a small dose of Jintan as was ingested by our patient [1, 2] . GA acts by inhibiting the activity of 11b-hydroxysteroid dehydrogenase, and then the higher intrarenal concentration of cortisol causes hypertension and suppression of the reninaldosterone system. As far as we know, there have been only two previous case reports of Jintan-induced pseudoaldosteronism [1, 2] , which was caused by 150-220 and 20 mg/day of GA, respectively. In our patient, the dose was much smaller (6-10 mg/day). It is known that the susceptibility to GA greatly differs among individuals, and the recent report of Stormer et al. [3] suggested that an individual difference in the activity of 11b-hydroxysteroid dehydro-genase and/or the toxico-kinetics of GA may be responsible.
A second possibility emerges from a recent finding that bacterial floras in intestines may play a major role in GA metabolism [4] . It is, therefore, possible that an individual difference in the growth of intestinal bacterial floras mediates the inter-individual variation in susceptibility to GA. Although Jintan appears to be extremely rare as a cause of pseudoaldosteronism, the existence of such cases should be kept in mind in managing patients with suspected pseudoaldosteronism.
